Abstract. A numerical model is developed to investigate the velocity fields of high prandtl number liquid bridge with surface deformation under microgravity. The Navier-Stokes equations coupled with the energy conservation equation are solved on a staggered grid. In the numerical calculations, the free surface deformation and the effects of ambient air are considered. The surface deformation of liquid bridge is captured by using level set method of mass conservation. Results of lateral and axial velocities on different radius are given. The lateral and axial velocities near the free surface are larger than that near the center of liquid bridge. The lateral velocity and axial velocities on the interface tend to be uniform with the development of thermocapillary convection. a S. Yang: 812886674@qq.com
Introduction
Due to the effect of surface tension on the interface, the marangoni convection appears when the surface tension gradient exceeds the viscous force on the free surface [1] [2] . The change of surface tension caused by the variations of temperature along the free surface generates the flow called thermocapillary convection. Today, the space technology has been developed rapidly, and the buoyancy is ignored and the effect of marangoni convection becomes important under microgravity environment. Researches on thermocapillary convection have been an important topic in space science and fluid mechanics. Especially, thermocapillary convection will play a great impact on the quality of crystal growth under microgravity. In order to better research and control thermocapillary convection, the numerical simulation model for liquid bridge of half floating zone has been established to investigate this process. So many scholars have conducted related experiments and numerical simulations using the half-floating zone model without considering the effect of ambient air [3] . Recently, some scholars conducted studies to investigate flow and temperature fields in liquid bridges involving the effects of ambient air. Although the effect of the ambient air was considered, their studies also neglected the surface deformation of liquid bridge [4] . In addition, the flow characteristic has been still in debate for high Pr number liquid bridges (Pr>15).
Physical model
The figure 1 shows the simplified model of floating-zone crystal growing adopted in the present paper. The 
MATEC Web of Conferences
The surface tension on the free interface is a linear function of temperature and decreases linearly with the temperature increasing. The basic governing equations of the half-floating zone thermocapillary convection include mass conservation, momentum conservation, and energy conservation equations. The non-dimensional governing equations are given as following: ( )
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Results and discussion
In the following, the analysis of velocity field in liquid bridge of high Pr number fluid under microgravity is given. The computational conditions are given as follows: the Marangoni number is 11063.99, M RePr a , the Prandtl number is 111.7, the Weber number is 80.6, the Capillary number is 0.081, the gravity level is g=0.1g 0 (g 0 =9.81 m/s 2 ), the density ratio of gas phase and liquid phases is ρ l /ρ g = 774, the viscosity ratio of gas phase and liquid phases is μ l /μ g =519. 4 , the densit y of silicone oil is direction of velocity (u) is from the free surface to the inner of liquid bridge, and the negative velocity represents that the direction of velocity is from free surface to the inner of liquid bridge. Meanwhile, the maximum and minimum of lateral velocity (u) change with the time variation. In the late stage (t=100 and 200), the overall level of the lateral velocity (u) is improved. At the same time, the influence scope and the position of cell flow directly affect the distribution of the positive or negative velocity. When the thermocapillary convection becomes strong and moves toward the inward and the cold disk, the lateral velocity (u) on the interface is uniform. Figure 3 shows the distribution of axial velocity (v) for 10cst silicone oil at different radius. In the early development of thermocapillary convection, the axial velocity gradient is large, and the difference between maximum and minimum is also large. With the increasing of the temperature difference, the surface flow tends to be stable and the distribution of velocity tends to be uniform.
Conclusions
1 Because the surface flow is more violent than the bulk reflux inside liquid bridge, the lateral velocity (u) near the free surface of liquid bridge is larger than that near the center of liquid bridge. When the vortex center moves toward the inward and the cold disk, the lateral velocity (u) on the interface tends to be uniform with the development of thermocapillary convection. 2. In the early, the axial velocity gradient near the free surface is large. The difference between maximum and minimum is also large. When the temperature difference is increased, the surface flow tends to be stable and the distribution of the axial velocity tends to be uniform.
